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mixed. In many cases minimum-energy structures that are predicted to
have ideal conformations for selective interactions with target species do
not bind the target species with adequate selectivity. Mimicking the inher-
ently high selectivity of biological molecules, such as enzymes and antibod-
ies, may be the most rational approach to achieving selective chemical
recognition through classical organic and inorganic chemistry. Indeed, with
powerful advances being made in elucidating protein structures (via two-
dimensional nuclear magnetic resonance spectroscopy, x-ray crystallogra-
phy, and other means), it may now be possible to synthesize much smaller
molecules with binding sites (for anions, cations, gases, and neutral organ-
ics) that are similar to those of proteins that are known to exhibit selective
interactions with these target species. Regardless of the approaches taken,
it is clear that a considerable investment of time and resources will be
required to develop the arsenal of chemically selective and stable host com-
pounds that will be required to measure all the key oceanic species via in
situ chemical sensor technology. The committee believes that such an in-
vestment would be worthwhile, given the great potential of selective chemi-
cal reactions for in situ use in the ocean.

Chromatography and Electrophoresis (Ewing et al., 1989;
Pimental and Coonrod, 1987)

Chromatography and electrophoresis are used to separate dissolved con-
stituents in sea water. Chromatography is based on partition of the indi-
vidual components between gas or liquid passed through a column and the
liquid or solid stationary phase. This partition is based on solubilities of
dissolved material in the different phases and specific chemical interactions
with column components. Electrophoresis separates materials on the basis
of electrical charge and size as solvents flow through the plate.

Gas Chromatography and liquid Chromatography are mature separation
techniques that are used for many ocean measurements. They have proven
to be invaluable in the analysis of samples for organic compounds, by sepa-
rating components that have different chemical or physical properties. In-
struments are attached to the end of the columns to detect, quantify, and
identify the components. Many different types of detectors have been used
in conjunction with Chromatography. Most notable is the combination of
Chromatography with mass spectrometry, whereby much information can be
obtained from a single sample. Chromatographic techniques can also be
used simply as an extraction or preconcentration step before subsequent
chemical measurements. Chromatography takes advantage of a number of
the properties of molecules and ions in solution and at surfaces. Their
behavior in seawater is often vastly different than in fresh water, given the
higher ionic strength of seawater, so that greater study of the behavior of